The intracellular mechanism of insulin resistance in the hamster pancreatic ductal adenocarcinoma model.
Diabetes associated with pancreatic cancer is characterized by profound peripheral insulin resistance. The intracellular mechanism of insulin resistance was investigated in skeletal muscles from N-nitrosobis(2-oxopropyl)amine (BOP)-treated hamsters. Effects of high-fat diet and exercise also were studied. BOP (20 mg/kg body weight) was administrated weekly for 2 weeks. Hyperinsulinemia was found in BOP-treated hamsters at 20 weeks after BOP treatment, suggesting the peripheral insulin resistance is an early feature in pancreatic cancer. Hamsters were killed at 42 weeks, and soleus muscles were taken for the analysis. Skeletal muscle insulin-receptor binding and insulin receptor tyrosine kinase activities were similar between the control and BOP-treated hamsters. However, maximal muscle glycogen synthase activity was significantly reduced in BOP-treated hamsters compared with the control group. Muscle glycogen phosphorylase activity was increased in the BOP-treated group fed with high-fat diet as well as in BOP-treated groups with exercise. These findings indicate that insulin resistance in the hamster pancreatic cancer model is caused by a postreceptor defect, which led to significant decrease of muscle glycogen synthase activity. Whereas a high-fat diet causes more severe insulin resistance in BOP-treated hamsters, high-fat diet and exercising had no significant effects on skeletal muscle insulin-receptor function and glycogen synthase activity. Furthermore, both high-fat diet and exercise enhanced glycogen phosphorylase activity in BOP-treated hamsters.